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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the package size while maintaining 
excellent filter characteristics by connecting a comb-shaped electrode 
which constitutes one IDT electrode and a pad electrode for wiring 
through the outermost electrode finger of the comb-shaped electrode. 
SOLUTION: On a piezoelectric substrate, three IDT electrodes 1 to 3 are 
arranged closely along the propagation direction of a surface wave and 
on both the sides of them, reflectors Ra and Rb are arranged to 
constitute a double SAW mode filter; and two double SAW mode filters are 
arranged on the same piezoelectric substrate and electrically connected 
by lead electrodes. The lead electrode of a comb-shaped electrode 
arranged outside the IDT electrode 1 is extended outward and connected 
to an input bonding pad IN. Further, the lead electrodes from the 
outermost electrode fingers of the IDT electrode 1 are extended outward 



respectively and connected to bonding pads E2 and E3 for a ground 
potential. Further, the lead electrodes from the comb-shaped electrodes 
arranged outside the IDT electrodes 2 and 3 are extended outward 
respectively and connected to bonding pads El and E4 for the ground 
potential. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The SAW filter characterized by to constitute so that the 
radial fin type electrode and the pad electrode for wiring which 



constitute at least one of the IDT electrodes of said multiplex-mode SAW 
filter may be connected through the outermost electrode finger of the 
radial fin type electrode concerned in the cascade connection type 
length joint multiplex-mode SAW filter which put side by side two 
vertical joint multiplex-mode SAW filters which have arranged two or 
more IDT electrodes along the propagation direction of a surface wave on 
a piezo-electric substrate, and performed cascade connection. 
[Claim 2] The SAW filter according to claim 1 characterized by having 
arranged the pad electrode for wiring on the outside of said cascade 
connection type length joint multiplex-mode SAW filter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the 
surface acoustic wave filter which has improved the drawer means of the 
lead electrode of a vertical joint multiplex-mode SAW filter, and was 
miniaturized about the surface acoustic wave filter (an SAW filter is 
called hereafter) of a resonator mold. 
[0002] 

[Description of the Prior Art] In recent years, an SAW filter is used in 
many communication link fields, and is bearing a wing of spread, such as 
a cellular phone, from the descriptions, such as high performance, small, 
and mass-production nature. Drawing 8 is the top view showing an example 
of the IDT electrode configuration of the primary vertical joint 3rd [ - 
] dual mode SAW filter (a dual mode SAW filter is called hereafter) 
which is one sort of a resonator mold filter, on the principal plane of 
the piezo-electric substrate 11, carries out contiguity arrangement of 



the three IDT electrodes 12, 13, and 14 along the propagation direction 
of a surface wave, and arranges Reflectors 15a and 15b at the both sides 
of these IDT. The IDT electrodes 12, 13, and 14 are constituted by the 
radial fin type electrode of the pair which has two or more electrode 
fingers put mutually in between, respectively, they are the IDT 
electrodes 12, while go away, connect a form electrode to an input 
terminal, and ground the radial fin type electrode of another side. And 
it is the IDT electrode 13 and the IDT electrode 14, while it goes away, 
the form electrode of each other is connected and is connected to an 
output terminal, it connects mutually and the radial fin type electrode 
of another side of the IDT electrodes 13 and 14 is grounded. 
[0003] The primary vertical resonance mode [ 3rd ] of 2 is excited by 
stress, and the actuation of a dual mode SAW filter shown in drawing 8 
operates as a dual mode SAW filter using these two modes, as a result of 
shutting up two or more surface waves excited with the IDT electrodes 12, 
13, and 14 among Reflectors 15a and 15b and producing an acoustic 
turnover among said IDT electrodes 12, 13, and 14 as everyone knows. In 
addition, it is well-known that the passband of this dual mode SAW 
filter is proportional to the delta frequency of primary resonance mode 
and the 3rd resonance mode. 

[0004] As shown in drawing 8 , the technique which the breadth of the 
outermost electrode finger of the IDT electrode 12 forms more broadly 
than the breadth of other electrode fingers is known. This is the result 

of sticking the electrode finger comrade by the side of the innermost 
[ of the IDT electrodes 12 and 13 and the IDT electrodes 12 and 14 ] in 
order to extend the bandwidth of a dual mode SAW filter to the maximum 
extent (JP, 5-267990, A) . Moreover, when desired attenuation slope or the 
desired guarantee magnitude of attenuation are not obtained in the dual 
mode SAW filter simple substance shown in drawing 8 , as shown in 
drawing 9 , it is the technique of the common knowledge as a means which 
two duplex mode filters are put side by side on a piezo-electric 
substrate, and the cascade connection mold dual mode SAW filter (2 
section SAW filter is called hereafter) which carried out cascade 
connection of them electrically is used, and improves attenuation slope 
and the guarantee magnitude of attenuation. The frequency 
characteristics of the filter made as an experiment using the layout of 
the IDT electrode pattern of 2 section SAW filter shown in drawing 9 , a 
reflector, a lead electrode, and a bonding pad are shown in drawing 10 . 
Center frequency is [ 25MHz or more and the insertion loss of 800MHZ 
bands and bandwidth ] about 2. 3dB, and a package dimension is 3. 8ram 
angle. A majority of these 2 section SAW filters are used as an RF 



filter of a cellular phone. 
[0005] 

[Problera(s) to be Solved by the Invention] if 2 section SAW filter shown 
in above-mentioned drawing 9 is applied to the broadband 2 section SAW 
filter for the pocket bells of a 150MHz band, since [ however, ] the 
period of the electrode finger of an IDT electrode is inversely 
proportional to a frequency — 150MHz and a comparatively low frequency 
— many electrode fingers — there was a problem that a logarithm was 
needed, the size of a piezo-electric substrate became large, and package 
size became large as a result. Furthermore, when the size of one filter 
became large, the filter number per one wafer also decreased and there 
was a problem of becoming expensive in cost. Therefore, the transversal 
SAW filter using a float electrode mold internal reflection one side 
tropism IDT electrode (FEUDT is called hereafter) as shown in drawing 11 
with a miniaturization easy until now comparatively was used. However, 
when the broadband SAW filter of a 150MHz band is manufactured, as shown 
in drawing 12 , while a a little more than IdB ripple arises in a band, 
the insertion loss in a passband becomes large compared with a dual mode 
SAW filter. There was a problem of it becoming impossible to be 
satisfied with a transversal mold SAW filter a demand of a user with eye 
the ** and high-performance-izing of electronic equipment in recent 
years. It is made in order that this invention may solve the above- 
mentioned problem, and it aims at offering the two-step cascade 
connection dual mode SAW filter which made package size small, with the 
good filter shape of a dual mode SAW filter maintained. 
[0006] 

[Means for Solving the Problem] Invention of the surface acoustic wave 
filter applied to this invention in order to attain the above-mentioned 
purpose according to claim 1 In the cascade connection type length joint 
multiplex-mode SAW filter which put side by side two vertical joint 
multiplex-mode SAW filters which have arranged two or more IDT 
electrodes along the propagation direction of a surface wave on a piezo- 
electric substrate, and performed cascade connection It is the SAW 
filter characterized by constituting so that the radial fin type 
electrode and the pad electrode for wiring which constitute at least one 
of the IDT electrodes of said multiplex-mode SAW filter may be connected 
through the outermost electrode finger of the radial fin type electrode 
concerned. SAW filter according to claim 1 characterized by invention 
according to claim 1 having arranged the pad electrode for wiring on the 
outside of said cascade connection type length joint multiplex-mode SAW 
filter it is . 



[0007] 

[Embodiment of the Invention] This invention is explained to a detail 
based on the gestalt of operation shown in the drawing below. Drawing 1 
is the 1st example concerning this invention, and is drawing showing an 
example of arrangement of the electrode layout at the time of applying 
to a primary 3rd [ -] length joint dual mode SAW filter (dual mode SAW 
filter), i.e., an IDT electrode, a reflector, a lead electrode, and a 
bonding pad. Contiguity arrangement of the three IDT electrodes 1, 2, 
and 3 is carried out along the propagation direction of a surface wave 
on a piezo-electric substrate, the duplex SAW mode filter which comes to 
arrange Reflectors Ra and Rb in the both sides is put side by side on 
[ two ] the same piezo-electricity substrate, it connects electrically 
using a lead electrode, and a dual mode SAW filter constitutes 2 section 
SAW filter. Since the layout of the electrode pattern of said 2 section 
SAW filter is symmetrical with drawing Nakagami down, explanation is 
given only in drawing Nakagami one half. However, the input bonding pad 
of an upper half does not need to say replacing an output bonding pad 
with the layout of a lower half. 

[0008] If the layout of the lead electrode of drawing 1 and a bonding 
pad is explained, the lead electrode from the radial fin type electrode 
arranged to the drawing Chugai side of the IDT electrode 1 will be 
extended in the direction of an outside, and it will connect with the 
bonding pad IN for an input. Moreover, the lead electrode from the 
outermost electrode finger of the IDT electrode 1 is extended in the 
direction of an ouisidu, respectively, and it connects with the bonding 
pads E2 and l';3 for ground potentials, respectively. Furthermore, the 
lead electrode from the radial fin type electrode arranged to the 
drawing Chugai side of the IDT electrodes 2 and 3 is extended in the 
direction of an outside, respectively, and it connects with the bonding 
pads El and E4 for ground potentials. In order to clarify distinction 
with the bonding pads IN and OUT for signals, and the bonding pads E1-E4 
for ground potentials, the slash was attached to the lead electrode 
prolonged from that of the bonding pads E1-E4 for ground potentials, and 
this pad, and the pad for signals and the lead electrode were considered 
as void. 

[0009] As only the lead electrode prolonged from the radial fin type 
electrode arranged to the drawing Nakauchi side with IDT 2 and 3 

performs electrical installation between two dual mode SAW filters in 
the case of 2 section SAW filter of drawing 1 and all of the input 
bonding pad IN, the output bonding pad OUT, and a ground pad are shown 
in drawing 1 , the layout arranged to the bottom of both the outsides of 



the direction of a short hand of 2 section SAW filter, i. e. , drawing 
Nakagarai, is the description of this invention, thus — although the 
dimension of the longitudinal direction in drawing is decided by the 
dimension of the IDT electrodes I, 2, and 3 and Reflectors Ra and Rb and 
there is no change of magnitude by considering a bonding pad as 
arrangement — a drawing Nakagarai down diraension — frora the bonding pad 
IN for an input up to the bonding pad OUT for an output — becoraing — 
the diraension (dimension of the vertical direction of drawing 9 ) of the 
direction of a short hand of the conventional 2 section SAW filter — it 
can compare and can be sharply made small. As for the vertical joint 
multiplex-mode SAW filter, it was common to have been used with a high 
frequency band called a 800MHz band until now, and since the width of 
face of the electrode finger which constitutes an IDT electrode was thin, 
there was no way of thinking of using a trowel as a lead electrode. That 
is, it is because it thought that an ohraic loss increased by the 
thinness of a lead. This invention is characterized by using an 
electrode finger for wiring with a pad electrode paying attention to 
making the outermost electrode finger of an IDT electrode thicker than 
others in that the width of face of an electrode finger becomes large in 
a comparatively low frequency band, and a vertical joint raultiplex-raode 
SAW filter. 

[0010] It is the top view showing the layout of the IDT electrode of the 
2nd exaraple concerning this invention, a reflector, a lead electrode, 

and a bonding pad, and since this drawing is also point symmetry, as for 
drawing 2 , il oxplnins only an upper half to drawing Nakagami down. 
Moreover, it supposes ihal ihc same notation as drawing 1 is hereafter 
used for the IDT o loci rode which achieves the same function as drawing 
1 , a reflector, and a bonding pad, and the explanation is omitted. It 
is in the point which can reduce one bonding pad for ground potentials 
by bypassing the bonding pad IN for an input and connecting to one 
bonding pad E6 for ground potentials each lead electrode prolonged from 
the outermost electrode finger of the IDT electrode 1. By the above 
layout configurations of a lead electrode and a bonding pad, the number 
of bonding pads can be decreased to eight pieces compared with drawing 
1 , and the man day of bonding can be reduced. 

[0011] Drawing 3 is the top view showing the layout of the IDT electrode 
of the 3rd exaraple concerning this invention, a reflector, a lead 

electrode, and a bonding pad, and since this layout is also symmetrical 
with the vertical direction, it explains only an upper half. It supposes 
that the same notation as drawing 1 is hereafter used for the IDT 
electrode which achieves the sarae function as drawing 1 , a reflector. 



and a bonding pad, and the explanation is omitted. It is characterized 
by considering this example as the layout configuration which connected 
the lead electrode prolonged from each lead electrode prolonged from two 
outermost electrode fingers of the IDT electrode 1, and the radial fin 
type electrode arranged on the outside of IDT 2 and 3 to the bonding 
pads E8 and E9 for a ground arranged in each near, respectively. While 
making 2 section SAW filter small by considering as such a layout 
configuration, it is also possible to reduce the number of bonding pads 
with six pieces, and to reduce a bonding man day. 

[0012] Drawing 4 is the 4th example concerning this invention, it is the 
top view showing the layout of the IDT electrode of 2 section SAW filter, 
a reflector, a lead electrode, and a bonding pad, and about the center, 
since a filter is point symmetry, it explains only Fig. Nakagami one 
half. It supposes that the same notation as drawing 1 is hereafter used 
for the IDT electrode which achieves the same function as drawing 1 , a 
reflector, and a bonding pad, and the explanation is omitted. It is 2 
section SAW filter considered as the layout which connected to one each 
lead electrode prolonged from two outermost electrode fingers of the IDT 
electrode 1 in this example, and the lead electrode prolonged, 
respectively from the radial fin type electrode arranged to the drawing 
Chugai side of IDT 2 and 3, and was connected to one bonding pad ElO for 
ground potentials. While making the dimension of the cross direction of 
said filter small by considering as such a layout, it becomes possible 
to reduce the number of bonding pads with four pieces, and a bonding man 
day can bo reduced. 

[0013] Drawing 5 is the top view showing the layout of the IDT electrode 
of 2 section SAW filter, a reflector, a lead electrode, and a bonding 
pad in the 5th example concerning this invention, and about the center, 
since it is symmetrical with the bottom of drawing Nakagami, this filter 
also explains only the upper half of a Fig. The SAW filter shown in 
drawing 5 differs from the SAW filter shown in drawing 1 - drawing 4 . 
The lead electrode from the radial fin type electrode which connected 
with the bonding pad IN for an input, respectively, and has arranged the 
lead electrode prolonged from the radial fin type electrode arranged on 
the outside of the IDT electrodes 2 and 3 to the drawing Chugai side of 
the IDT electrode 1, It considers as the layout configuration which 
connected to the bonding pad Ell of one ground potential each lead 
electrode prolonged from two electrode fingers by the side of the 
innermost [ of the IDT electrodes 2 and 3 ], respectively. Moreover, 
electrical installation between dual mode SAW filters The lead electrode 
prolonged from the radial fin type electrode arranged to the drawing 



Nakauchi side of the IDT electrode 1 performs. Therefore, a bonding pad 
becomes four pieces, and it can reduce a bonding man day while it makes 

2 section SAW filter small. 

[0014] Drawing 6 is the 6th example concerning this invention, it is the 
top view showing the layout of the IDT electrode of 2 section SAW filter, 
a middle grating, a reflector, a lead electrode, and a bonding pad, and 
about the center, since it is symmetrical with the bottom of drawing 
Nakagami, this SAW filter also explains only the upper half of a Fig. 
This SAW filter is a primary vertical joint 3rd [ -] dual mode SAW 
filter which arranged the middle gratings Ma and Mb arranged between the 
IDT electrode 1 and 2 and between 1 and 3 unlike the dual mode SAW 
filter of drawing 1 - drawing 5 . Thus, if a middle grating is arranged 
to IDT inter-electrode, this filter can adjust an 1/0 impedance with the 
electrode characteristic of said middle grating, or can be operated as 
3rd [ -] primary 5th [ -] Mie mode SAW filter. The lead electrode 
prolonged in the direction of an outside from the radial fin type 
electrode arranged to the drawing Chugai side of the IDT electrode 1 is 
connected to the bonding pad IN for an input. Furthermore, the lead 
electrode prolonged from the radial fin type electrode arranged to the 
drawing Chugai side of the IDT electrode 2 and the lead electrode 
prolonged from the middle grating Ma are connected to the bonding pad 
E12 of ground potential, respectively. And it considers as the layout 
configuration which connected to the bonding pad E13 of ground potential 
the lead electrode prolonged from the radial fin type electrode arranged 
to the drawing- Chugn i side of the IDT electrode ?>, and the lead 
electrode prolonged from the middle grating Mb, respectively. By 
considering as such a layout configuration, while it is possible to make 
2 section SAW filter small, a bonding man day is reducible. 
[0015] Drawing 7 is the 7th example concerning this invention, it is the 
top view showing the layout of the IDT electrode of a primary cascade 
connection mold 5th [ -] dual mode SAW filter, a reflector, a lead 
electrode, and a bonding pad, and about the center, since it is 
symmetrical with the bottom of drawing Nakagami, this SAW filter also 
explains only the upper half of a Fig. The lead electrode prolonged from 
the radial fin type electrode arranged to the drawing Chugai side of the 
IDT electrode 1 and the lead electrode prolonged, respectively from two 
electrode fingers by the side of the innermost [ of the IDT electrodes 2 
and 3 ] are connected to the bonding pad E15 of one ground potential. 
Furthermore, the lead electrode prolonged, respectively from the radial 
fin type electrode arranged to the drawing Chugai side of the IDT 
electrodes 2 and 3 is connected to the input bonding pad IN. And the 



lead electrode prolonged from the lead electrode prolonged from the 
outermost electrode finger of the IDT electrode 2 and the radial fin 
type electrode arranged to the drawing Chugai side of the IDT electrode 
4 is connected to the bonding pad E14 of nearby ground potential. 
Moreover, it considers as the layout configuration which connected to 
bonding pad ** 16 of nearby ground potential the lead electrode 
prolonged from the lead electrode prolonged from the outermost electrode 
finger of the IDT electrode 3, and the radial fin type electrode 
arranged on the outside of the IDT electrode 5. Thus, by carrying out 
the layout of a lead electrode and a bonding pad, it is possible to make 
small a primary cascade connection mold 5th [ -] length joint dual mode 
SAW filter. 
[0016] 

[Effect of the Invention] Since this invention was constituted as 
explained above, if it comes to especially 200MHz or less, it does so a 
comparatively low frequency, 300MHz or less of for example, outstanding 
effectiveness that primary cascade connection mold the 3rd [ -] primary 
5th [ -] dual mode SAW filter can be constituted small sharply. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the layout configuration of the primary cascade 
connection mold 3rd [ -] length joint dual mode SAW filter of the 1st 
example concerning this invention. 

[Drawing 2] It is the layout configuration of the primary cascade 
connection mold 3rd [ -] length joint dual mode SAW filter of the 2nd 
example concerning this invention. 

[Drawing 3] It is the layout configuration of the primary cascade 



connection mold 3rd [ -] length joint dual mode SAW filter of the 3rd 
example concerning this invention. 

[Drawing 4] It is the layout configuration of the primary cascade 
connection mold 3rd [ -] length joint dual mode SAW filter of the 4th 
example concerning this invention. 

[Drawing 5] It is the layout configuration of the primary cascade 
connection mold 3rd [ -] length joint dual mode SAW filter of the 5th 
example concerning this invention. 

[Drawing 6] It is the 6th example concerning this invention, and is the 
layout configuration of the primary cascade connection mold 3rd [ -] 
length joint dual mode SAW filter which inserted the middle grating into 
IDT inter-electrode. 

[Drawing 7] It is the 7th example concerning this invention, and is the 
layout configuration of the primary cascade connection mold 5th [ -] 
length joint dual mode SAW filter using five IDT electrodes. 
[Drawing 8] It is the top view showing an example of the electrode 

configuration of a 3rd [ -] dual mode SAW filter primary vertical joint 
[ conventional ]. 

[Drawing 9] It is the top view showing an example of the electrode 
configuration of a 3rd [ -] dual mode SAW filter primary cascaded type 
length joint [ conventional ]. 

[Drawing 10] It is drawing showing an example of the filtering property 
of a 3rd [ -] dual mode SAW filter primary cascaded type length joint 

[ conventional ]. 

[Drawing II] It is the lop view showing 1 electrode configuration of the 
transversal SAW filter using a float electrode mold internal reflection 
one direction nature IDT electrode (FEUDT) . 

[Drawing 12] It is drawing showing a filtering property example of a 

FEUDT transversal SAW filter. 

[Description of Notations] 

1, 2, 3, 4, 5 . . IDT electrode 

Ra, Rb . . Reflector 

IN . . Input 

OUT . . Output 

Ma, Mb . . Middle grating 

El, E2, E3, E4, E5, E6, E7, E8, E9, ElO, Ell, E12, E13, E14, E15, E16, 
and . . the bonding pad of ground potential 
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t.x\ix\Mmmcfmwm 1 1 [z^^-tx o ti:mm 
wmw>m-ii^'& I D Twrn f e u d t t 
%t) im\'-^fzVyyxj-^--^)vsA-^y A )V9^m-^ 

X^-^tz. Lt-Ltst^h. 1 5 0MHz#<7)Sl=«iSAW 

y A)v^^mm^fz%^^. mi 2 {z^.-tx 0 \z-^m^^z 

1 d B^ic^y ■y77i*^^fei;^ h^zm^mm^zanhm 

XWk¥ZM^- F S AW7 4 /F^tClb^T^^ < ^ 

'^OTto. j£¥i^€^«§sC0^ttffi^ttcffV^F7y 
XA-Hf ;|, M S AW7 A )V 9X\i.::i-~^~ffyW:Sdm^ 

x%ts:<^£hbuo ^mt-h o rz . ^m^miimmi 

mm-hfzib\,zts:^iliZi:,(7)X'h-^X. ^^-FSA 

^y A)V9(Dmts:y ^}V^^^ymLfzttJ-^"/'r 
-i^^A x^AmzLfz 2 mmm-m.^- f s aw 

[0006] 

mm^%mkthfzm)^m iimm^mm-htzii^ 
{z-^wm%h^njmmm ^ jv^msm 1 tmc^m 
Bjji. wKm.}:.f<z^mm^y\m}inzf^^xmm.<7y i 

D T^M^WM-LtzW^-^^n^- F s AW7 ^ S: 

2 lifts Lmmm,^m ttzmmmmm^^'m^t- 

FSAW7-c;k^tfcUT. |inS^fit-FSAW7^ 
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stiESffl^^^^°'7 Fmst&§fs< LmmM(^)mm^\m 
mmiYLxmm^i j; asHSt/i; t ^nrntth s 

-y Ymm^mmw&mm^^^m^- f s aw7 ^ 

[0007] 

1 tO||S4MT-\ 1 3<mtMt;ZM^~ F S AW7 4 

mvAT-^Y. ip^iDTi®. m^. y-F«ffia 

t/^^yr -f y^^^>°-y Fi^lBK^O-^J^S^t-HT'^l. » ^ 

s^- F s AW7 -i mmitizmmmmm 

S AW^- F 7 ^ IV 9 ^ |B|-E«a«±tC 2«S 

u - Ymm^mv^xm%mzmmL. 2-b^>'3ysA 

AW7 A n ^^coMm^^^-ycnu i FJiatt'iT:^ 

ti , ±*i^(7)A^ *>tV y \° ./ F fiT^fiO 1^ ^ 7 
FT1d:aj:'3#yT ^ y^^^° -y F t ^ t JiS ^ S 

[0008]Elit7)y- FfliS*^ J; y'd^' > T < > / ' N v 
F<7)L--Y 7^ h SrlMBH-r^ t , ID 'Vim. 1 i')l:^i|>i'|-|pjj 

tfL. 7.^ffl*>r^ >'^'VN°.y F I NlcS^t-l., ^ 

, I D Tms 1 c?^ftj'Hiijomstg//' CD y - F ^ 
^■^x L . 7-xwiffl(^;if yf' ^ y 

^^^°■yFE2. E 3 tC-f^imffi^t-^ „ ID 

T«ffi 2 , 3 co04iwi!itciES L:^c < Lmm- 
- Ymmi^fi^timm\^^zmiiL. r-xm\mTf^ 

yf -f yyri 'y F E 1 , E 4 tS^-r-g. „ fi^fflcO>-i^> 
f -f y^vt.y F I N, OUTt7-xmfufflcO#yT^ 
y^'■V^"-y FE 4 bcom^l'&mmiZt I fz>^T~X 

Mim^^yTA y^'r^-y fe i-e4 fcis^N"-/ vm^h 

[0009] 01(?)2-lr^'^^3ySAW7^;P;?i7)Jl 

2otO-S^-FSAW7^;l/^fgcO^^Wffiin 
li, I D T 2 t 3 t tOH43rtM(cffiS t < tffMffi*- 
^muh y- F«Si7)^TlTV\ A*#>T ^ y^'V^"-y 

FIN. mtl^yyTA y^'V^°.y F0UTSLt/'7-7,^N°'7 
Fii, ^^TEll (Cij^-f- j; ^ 2-fei?>-3ySAW7 

y^■■y^".y F^iSMt^l.:: 1 1 J: 0 . 0*S:^r:^ifi]co^- 

SfilDT^SK 2St/3. ^I^S^Ra. Rhff)^m 



>^7{.y FOUTtT-t^D. #*c0 2-fei?>-3ySA 
W7 ^ <?)®^^r|t](?)^^e ( 0 9 cDJiT^^co^a^ ) 

it^x±m^zA-^^<-t^zbPX'th, 

F S AW7 ^;k^'{ii^lif8 0 OMH V^oJ^CS 

^mf&-t^mmm(Dm^mii^-> tztz^b^x^ y - f^s 
tLxmm'thh\^o?m\±-^<^j:t-^^tz. y- 

xhh . t-^miimm^vmmm>,ziiv^xwm^ff) 
mi?)u<^j:hL tmim-^^m^- f s aw7 < )V9 
{zii\^x\t I \iTmMm.^m!7iwmim^ o±<t- 

1. ; ti=«@LT. vN">y vmmt<mM^zmw^mm 

[0010] H2{±*^HBWSSm2tfO^MtO I DT 
SW:^. y-F«ffi&t/;l<yTVy/^N°-yFcO^ 

-^7'>F^^Kt-¥ffi0t-*'9. tmi^m^hTU^^z^ 

nvi^xhhtz^. h^^!^^:^*i:im-fh. ttz. mit 
mmm^^fz-fi^Tmm^ mm, ^yyi'vy^)^ 

■yFtcii. y,T- HI t^tiB^Srfflw>|,;tfcL. 
«7)ii3J5 ^ t^B&t § o I D T€S 1 ^Jft^HM^JMB*^ 

gt>'§ ^ti^fi<r> y - Flffi^ , x-hm^y^ ^ y 

-y F I NSraHLT l'3£?)7-xmffl^yT^ yjS'VN" 

>y FE 6 \zw^^h ^h\zi.y) r-ymim^yf a y 

fn-y F^ 1 oM-f !> ^ti?X% imzhl . ±ticoX 
:> t£ [) - Fttffii: r ^ y ■/ F^?)!. F^lt 
ic j; 0 , 41>tV yyr^-y m^mi (cit^T SltcM 

[0011] ll3{±*^BJW^I>m3iDMfiMO I DT 

mm. y-F«lia^/*'yTVy^^^^°'yF^o^ 

^ 7^^ F ^^t-TOHT'* "9 . 7'^ F t ±T:^ie] 

iznwx'h^fzif^±^'^<^^^:im-ti .mitmtm 
m^Mfzi- 1 DTmm. mm. ^r^y^^y^'j-^v Ft 

(i. tJ,T, 01tRltfB^^fflv^l,;ttL, ^Oira 
* h „ C: fOUffii^Ji i I D T €S 1 ff)m.'?\-\W) 2 o 
<7)fl:»g*^(b®y.&-^iimioy-FmSt. I DT 

2 . 3 co^'Hijtcida Ltz< Lmmmt- h mi i> y - f € 
m&^it^itm.{%z^m^fzr-xm^^yf < y^>-< 

•yFE8. E9t^fL^'tL®igL/iP^7'>F«)jSt t 

^t\,zX^ , 2-fei?y 3ysAW7^;L'^'^/FM(c-t§ 

--J^>T>y^-Vt-7FI*&6fflt«t. 4^>T> 

[0012] m4\it-%mz\%hw.Aommm:\ 2^ 
^i^BysA^Ny 4)V9(r)i'DTmM.. mm. y-F 

nM&UTf^ y r ^ y ^--V t -7 F so 1^ 7^ F * ^-TTOEI 
Tfc 0 . y i )V9\i^<^y^nzmLxm'^~xhhfz^ 

m^ip^%<n7i.imm'th „ a 1 1 1^ tfiiig&sfct- 1 
DT«ffi. mm. ^^yT-fy^^N^-yF^i. mr. m 



(4) 



mm^l 1-2 390 3 5 



1 t^tia^^fflui.;tt L. ^tDfra^«Bit-i><. 
; (DmmmTi± i d t^s i com^wm 2 ocotsjg** 

i^gt^lp-fixmsO'J-KmSt. IDT2. 3tO04i 
V H E 1 0 L/i P N h L/i 2 ■fe^' 3 

;1^>T> y^■V^^y 4(it«-ri>i t^^^ 

[0013] m'i\i^%mz\%hm^(nmwm:2.^9 

h titim(nl?^<ryMz-r>\ ^XWrnth . H 5 tc^-f S 
K^-y i)V9\t. [2li-'El4{c^t?tSAW7^';k^t 
P^O. IDTm«2, 3c73WWcEaL /::< L l?m« 

N \z^fi^Kw^ t , I D T^ffi 1 om^>}\-m,zwm. l 

/t< tJ^lSsO^^jSO'J-FmSt, IDTfl:ffi2. 3i0 

t & 1 osor-x^fifto^-^yr -f feu tc-e 

F S AW7 ^ }V9 f^o:>%%^^m {± I D T«ffi 1 (500 
3„ t^oT. *>T> >.?'Vv;/ I-(,i4fflt^D, 2^9 

[0014] mbM-^^^mzmmbaymmtz . 2^ 

^^-3 ySAW7 DTUffi. SFVl^i/V— f 

^y^?', u-FM2ai^'^^yT^y^^vN°-y Fi^ 

^^7'>F^*-r¥fflia-Cfci9. *SAW7^;l^^i-?- 

(=-:>^''-ri^i0J!-ri> o *S AW7 1 -H 5 

S^-FSAW7 -f;l-^'t^^D, IDTmSl- 2rBl 

J;t^' K 3 rsltCiSM t/i 5 Y>V9'\y~^ i V^'m a , 
Mh imkLtzMWi! 1 J^- 3i^:Zfit- F S AW7 ^ 

T^y^ff^mm^zi^ ^X^-n^ yh-^yx^iiB 

Lfz h^\m.l<'K- 3<X- 5?X=fi^-F S AW7 
^ t t-CStg§^§ Z t § „ I DT^S 1 en 

- F mm ^ A^ffl y y ^° ■/ f i n tcs^t- 1 . 

§ /i, t , ID TmS 2 cOH^^HW^ie^ Lfc < LJF^mS 
^■'^mVl y - F€St S VJP9"ly-f A y^'M a //'tf. 

muh ')~Y-VM^T~7M\t(^>Tf^yT ^yya-y fe 

1 2tC^^WSiE-ri>o ^tT, IDT^S3£7Jia* 
mBytcEML.^:< L?B€S:0-'?>®y'& y-F^ffit S F 



{Icn^lyfAyfri^y fe l 3i<z^K^timmLfzv-i 
r^Vm^&h^h. ;tOJ;3^rP^T^FSJttt-|>; 

ttiy. 2^r^'>'3ysAW7^■;^^'^/^M^^t"l>i 
hiM^x'hhtMzTf^y^ A yifimrmwx^h. 
[0015] m7\tifmmmm(nmmx\ mm 

ffi. Km^. y-F^«ay■#■yT^y^'■v^°vFco^^ 
T'^ F ^^K-r¥ffl@lt-S) y . if^AY^y A)V9ij^cr>^ 

V -^Xtmt !> . I D T€S 1 tOH^miiJtcffiM t ^: < t 
JB«ffij&^^,Ey"§y-FmiSa, IDTSffi2. 3i^ft 

\>^mcr>2-^(nmmi'ii)-h^K^iim/h y- Fwst ^ 

1-:)(?)T-X«fi(?)rfiyf -f y^/^>°>y FE 1 5f,zWm- 
t.mz. IDTM2. 3<m^m^\zWM.Ltz<L 

mmm-'h^fi^ixmj^h y - Ynm^x-n 4^>t < y 

^f^-^Y\mzmmth. ^LX. I DT«ffi2c0ft^'[. 

mcommm-h^iomvh y - fa:® t . i d t«®4 c7)I1 
pf'^Hims L/s < Lmmm-h-^^m^^ y - F«s^i2 
if(7)r-xmfi(?)#>T -f y/^N°'y fe 1 4 wis^-t 
I, . t . I D T€ft 3 (^^.m^c^MmW}' h WJ h y 

- F«Si , I D T«S 5 co^HitidS < tffMS 

t-iMv^h '}~Ynm:wmr~x%mn^^yr ^y 
^}^vYx.\b\mm^f^vAr-^Ym&h^h. z(n 

j; ^ t; y - Ymmm^-yT <yirnvY<ryvAr^Y 

i-ti zt^zx'o. mm^m. i d:- smt^^-m^ 

- F s A w 7 ^ /i^iAmz-ti z b mmxh i . 

[00 16] 

mmmm] ^mm±, a±mmif^j:^^zm)&ifz 
(7)x\ mmm-^mmk. f^j;c(f 3oomhzi:j,t. n 
tc2ooMHzmTt:i5#T{i:, wmmmLiik- s<): 
m/iik-s ifczs^r- F s AW7 ^ )i^i±mi,z4^ 
mm-i zbtK'% h b ^^mtifz^^^mth . 

[01] ^wmzi^^hmi <r)mmm(r)mmwmL i 
s^m^^zM.'i- F s AW7 4 }V9</)VA ]-m^^ 

[02] *IS0fl(cf^ I, m 2 so»4M<7)iiMSMM 1 J^- 
3MS^-^-M^- F S AW7 < /l-fcDU^ T^y Fffilt 

[H3] *^BBt«l.m3<^»JtMOffi««fg®l»:- 

3^^«fe-^-M^- F S AW7 ^ T'^ Fffifig 

[114 ] *||0l!tf^sm4 iOM4Mi^«*«MM 1 v^- 
3;:?:«S^rfi^-F S AW7 ;l^^iDP-f T-^ FIfJt 

[05] *^0J!tf^ m 5 1 ik- 

3<m^^Z.m't~ F S AW7 A )V90^VA T^y Fftit 

xhh. 

[06 ] ifmmz^hmbff^mmmx. i d msrait 
5 Y}vyv-'r 4 yi^im/^fmrnwrn i)>f:-3<m 
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[07] ^%mc.\%h%inmsmx:. smn\^T% 

[08 ] m^amm-^ i 3\>kzm^- f s aw7 ^ 
[09] f^!*to««ts^M«s-& 1 \x- 3 K 

[010] Wk<rMmwmMi^-^ 

[H 1 1 ] mm^nmM-'-yimL i dt«® ( f 

EUDT) &fflV^!th7yX^>'— +?-;PSAW7'f;P^'(50 

[01] 




-mS«J5Ji&^t-¥ffi0T-S>l. „ 
[012] FEUDTF5y-Xy\'— 9-;kSAW7'i';k^ 

c?)r«#tt-M^^^-r0T-^l. , 

[ff^SOi^HJ] 

1.2.3.4.5--I DTm 
Ra. Rb ■ ■ WM^ 
IN- -7.^ 

OUT ■ ■ ta* 

Ma. Mb ■ ■ 5 FVl'^'V-f ^ y^'' 

El, E2, E3, E4, E5, E6, E7, E8, E 

9, ElO. Ell, E12, E13, E14, El 

5 , E 1 6 , ■ ■ r-7MMmif^yf ^ y/t'^v f 



[02] 
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